The development of heart and aortic lesions was investigated in 3-to 8-week-old DBA/2NCrj mice. In the heart, small foci of myocardial calcification and severe calcification with subsequent inflammation were observed. Severe lesions were restricted to the myocardium below the right ventricular epicardium. Small foci of myocardial calcification were found from 4 to 8 weeks of age with almost the same frequency. The incidence of severe calcification showed a drastic increase between 6 and 7 weeks of age. Aortic lesions were observed fr'om 3 weeks of age and characterized by focal calcification of the smooth muscle cells and elastic laminae. The frequency of aortic calcification was about 50% and not agerelated.
Summary
The development of heart and aortic lesions was investigated in 3-to 8-week-old DBA/2NCrj mice. In the heart, small foci of myocardial calcification and severe calcification with subsequent inflammation were observed. Severe lesions were restricted to the myocardium below the right ventricular epicardium. Small foci of myocardial calcification were found from 4 to 8 weeks of age with almost the same frequency. The incidence of severe calcification showed a drastic increase between 6 and 7 weeks of age. Aortic lesions were observed fr'om 3 weeks of age and characterized by focal calcification of the smooth muscle cells and elastic laminae. The frequency of aortic calcification was about 50% and not agerelated.
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It is well known that spontaneous cardiac calcinosis is frequently observed in DBA mice (Brownstein, 1983; DiPaolo, Strong & Moore, 1964; Eaton, Custer, Johnson & Stabenow, 1978; Nabors & Ball, 1969; Rings & Wagner, 1972) but there are few reports detailing the histopathological progressive changes. In a previous paper on the distribution and incidence of calcified lesions in DBA/2NCrj mice, Doi et al. (1985) observed a high incidence of cardiac and aortic calcification in 8-week-old mice. The present paper describes the progression of pathological changes in the heart and aorta of DBAI2NCrj mice from 3 to 8 weeks of age.
Materials and methods
53 3-week-old DBA/2NCrj male mice (Charles River Japan Inc., Atsugi, Kanagawa. Japan) were kept in a room maintained at 23 ± 2°C with 55 ± 5% humidity.
Mice were fed CRF-l pellets (Charles River Japan Inc.) and tap water ad libitum. 8 mice were examined 1 day after their arrival and subsequently 9 mice at I-week intervals were examined from 4 to 8 weeks of age.
After measuring bodyweight each mouse was killed by exsanguination under ether anaesthesia, and the heart and aorta were excised and fixed in 10% neutral buffered formalin. Paraffin sections of heart (mid-ventricular cross section) and aorta (longitudinal sections of the thoracic and abdominal parts) were made and stained with haematoxylin and eosin. Some were also stained by von Kossa's procedure,
or Gomori's one-step trichrome, or periodic acid Schiff reaction with alcian blue counter-staining.
Total calcium concentration in sera was measured by a spectrophotometer (Hitachi Model 100--60, Hitachi Co., Ltd, Tokyo) using a commercial kit (CA SET, Yatron Inc., Tokyo).
Results
Macroscopically, white patchy lesions covered more than one-third of the epicardial surface of the right ventricle.
The incidence of gross heart lesions remained at 23% or less until 6 weeks of age but reached 77% by 7 weeks of age (Table I) .
In the histopathological examinations the hearts of 3-week-old mice showed no changes, but after 4 weeks the left and right ventricular walls and interventricular septum showed small areas of focal calcification, sometimes surrounded by mononuclear cells. In these focal calcified lesions, the sarcoplasm of the myocardial cells contained fine granular or amorphous calcium deposition ( Fig. I) .
Most of the 7-week-old mice showed massive calcification macroscopically and microscopically. This severe calcification was usually restricted to the right ventricular myocardium below the epicardium, which sometimes was also involved (Fig. 2) . The densely calcified areas showed marked inflammatory cell infiltration and oedema (Fig. 3) . At 8 weeks of age, the right ventricular myocardium showed organization of the calcified lesions, infiltration of mononuclear cells and a mild proliferation of collagen fibres (Fig. 4) . No pathological changes were observed in the coronary arteries.
In the aorta, microscopic changes were observed as early as 3 weeks of age but the incidence of the lesions (50%) was not age-related.
Aortic lesions developed more frequently in the vicinity of the bifurcation of the aorta. The elastic laminae and medial smooth muscle cells along the elastic lamina showed focal calcification ( Fig. 5 ) and partial disruption of the elastic laminae was also observed (H&E x 150) Cardiovascular lesions in mice in the calcified area. After 6 weeks of age, some of these calcifi.ed foci showed interstitial oedema with increased staining for acid mucopolysaccharide and a proliferation of smooth muscle cells. These histological changes resulted in focal plaque (Figs 6  and 7) .
Measurement of serum total calcium concentration showed no statistically significant age-related differences (Table 1) . 
Discussion
Myocardial lesions observed in OBA/2NCrj male mice Illay be classified into 2 types. One is the small focal calcification seen after 4 weeks of age and the second is the Illore severe calcification combined with acute inflammatory reaction which was restricted to the myocardium below the right ventricular epicardium. At this site a marked increase in the incidence of severe calcification was detected between 6 and 7 weeks of age, uut no apparent histological changes were detected earlier.
[t is considered that abrupt intracellular calcium overload leads to calcium deposition and to necrosis of myocardial cells with a subsequent inflammatory reaction.
Serum total calcium concentration showed no correlation with the development of cardiac calcification.
Calcium antagonists such as niphedipine and verapamil, which act at the level of the cell membrane, are reported to suppress the development of myocardial calcification in DBN2 mice (Sakurai el al., J 983). This suggested that one possible mechanism for the pathogenesis of calcification was the development of an intracellular calcium overload with an alteration in permeability of the myocardial cell membrane playing an important role. Similar findings were reported by Fleckenstein (1983) in hereditary cardiomyopathic Syrian hamsters (BIO 8262).
The aortic lesions were characterized by focal calcification in the medial smooth muscle cells and elastic laminae. However, their age-related progression was not so clear in comparison with the myocardial lesions. The pathological features of aortic lesions in OBA/2NCrj mice were similar to those in rats treated with vitamin 0 (Okawa. Ooi, Yasoshima, Fujita & Okaniwa, 1980) .
Further
studies are needed to elucidate the mechanisms involved in this lesion.
